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Abstract
Kurihara,Yutaka
ispaperconsidersargumentsabouttheconductofmonetarypolicyrelative
setbubblesandeconometricandsimulationevidence.Movementsinthestock
ketcanhaveasignificantimpactonthemacro-economyandthereforeshould
nimportantfactorinthedeterminationofmonetarypolicy.Theevidencere-
ingthereactionofthecentralbankstoassetpriceinflationismoremixed.
resultsofthesimulationexercisesareinconclusiveandreflecttheexactna-
ftheassumptionsembeddedinthemodel.Theeconometricevidencealsois
fearcut.However,thisworkhasfoundthatforJapan,monetarypolicydoes
eacttoassetpricechanges.Assetpriceboomsandburstscancauseadverse
isontherealeconomyandthequestioniswhetherthecentralbankshouldat-
ttoprickthebubblebeforeitdevelops.Moreover,interestratesareavery
tinstrumentbywhichtoaccomplishthis.Iftheaimistopreventassetprice
les,othercontrolsmightbemoreefficient.
ywords:CentralBank;MacroeconomicVariables;MonetaryPolicy;
StockPrice;VAR
1.Introduction
panexperiencedunprecedentedrecessionanddeflationformorethan
IthankyouAkihiroAmano(HyogoPrefectureUniversity)andEijiNezu
AichiGakuinUniversity)fortheircommentsandsuggestions.
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10years.Japanconductedveryaggressivefiscalpolicyundersevere
budgetconstraints,however;thedebtratiotogrossdomesticproduct
(GDP)hasbeenquitehigh.Furtherfiscalexpansionwouldbeimpossi-
ble.TheBankofJapan(BOJ)enforcedunprecedentedmonetaryeasing.
However,becausethesepolicieswerenotenoughtoenddeflation,since
2001,theBOJhasimplementedquantitativeeasing.Theinterestrates
havebeenalmostzero,sotherehasbeennoroomfortraditionalinterest-
basedpolicy.Thereismuchdisputeoverwhetherquantitativeeasinghas
beeneffectiveandwhetheritachievedthecurrenteconomicrecovery
(Kurihara,2006).
OneofthepurposesofBOJ'spolicyseemstoraisestockprices.BOJ
hasnotadmittedthispurpose;however,thechairmanoftheBankof
Japanhasreiteratedagainthatitisimportanttoincreasethetransferof
fundsfrom"safe"to"riskゾassets.Thequantitativeeasingpolicyis
stronglyrelatedtothispurpose.BOJ'smonetarypolicy,especiallyquan-
titativeeasing,hasnotyetbeenfullyexamined.Moreover,theeffectof
thepolicyonstockpriceshasnotbeendiscussed.Analyzingthiseffectis
importantbecauseofitsimpactontheJapaneseeconomicrecovery,
whichhasprevailedformorethan10years.Movementsinthestockmar-
ketcanhaveasignificantimpactonthemacro-economyandtherefore
arelikelytobeanimportantfactorinthedeterminationofmonetary
policy.
i
Thissh・tp・perc・n・ider・a・gum・ntsreg・・dingth・tn・ticeth・tth・騨!1、[
conductofmonetarypolicyshouldtakeofstockprices.Themainpurpose
ofthispaperistoanalyzewhethertheBOJshouldreacttochangesin
assetprices.Inspiteoftheneedtoanalyzehowtoreacttoassetprice
changes,thishasnotbeenfullyperformed.Thispaperusesanidentifica-
tiontechniquebasedontheheteroskedasticityofstockmarketreturnsto
measurethereactionofmonetarypolicytothestockmarket.
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2.HistoricalBackground
TheimpactofstockmarketbubbleshasbeenexaminedintheWorld
EconomicOutlook(2003),whichidentified52equitypriceburstsin19
countriesbetween1959and2002.Thisisequaltooneburstpercountry
every13years.The1970swerethegreatestperiodofinstabilitywith
morethanhalfofthecrashesoccurringinthisdecade.Forstockmarket
prices,therewasanaveragedeclineof60%in1973/1974.Thisdeclinefol-
lowedthecollapseofthefixedexchangeratesystemandinconjunction
withthequadruplingofoilprices.
Itisnotable,however,thatanequityboomdoesnotinvariablyleadto
abust(MishkinandWhite,2003).Thisoccurredinone-quarterofthe
sample.BordoandJeanne(2002)examined24equitypriceboomsduring
1970to2000andfoundthatonlythreewerefollowedbyaburst.'
Thisraisesanimportantissueregardingmonetarypolicy."Itisnot
clearwhetheritispossibletodiscriminateexantebetweenboomsthatdo
andthosethatdonotleadtoaburst.Similarly,thisproblemisanimpor-
tantissueforthecentralbank.
Doassetpriceburstshaverealeffects?Theevidenceshowsthatmost
circumstancestheydo(AllingtonandMcCombie,2005).WorldEconomic
Outlook(2003)showedthat,onaverage,theoutputlevelthreeyears
afteranequitypricebustwasabout4%belowthelevelthatitwouldhave
prevailedwiththeaveragegrowthrateduringthethreeyearspriorto
thebust.
Themonetarytransmissionmechanismlargelyremainsablackbox.
ThetraditionalKeyneseffectandtheinterestratechannelappearem-
piricallyunimportant.Thesecondmechanismthatrelatestheimpactof
interestratesonexchangeratestotheHarrodforeigntrademultiplier
hasproventobemorerobustintheshortrun.
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Ifinterestratesfallbecauseofanexpansionarymonetarypolicy,
stocksarethoughttobecomemoreattractivetoinvestorsthanbonds
andthemarketvalueoffirmsincreases.3Thecreditchannelshowsthe
impactonoutputofchangesinstockprices.First,interestratescanaf-
feetthefinancialpositionsoffirms.Ifstockmarketpricesrise,thevalue
offirms'assetsincrease.Thiseffectenablesthemtoborrowandthento
investonbettertermsandconditions.Second,thebanklendingchannel
stressestheroleofbanksinfinancingenterprises.Finally,thebalance
sheetchannelcanoperateonhouseholds'balancesheetsandtheirspend-
ingliketheModiglianilifecyclemodel.
Becauseoftheirpotentialimpactontheeconomy,stockmarketmove-
mentsarelikelytobeanimportantdeterminantofmonetarypolicydeci-
sions.Despitethispotentialimportance,therehasbeenlittleempirical
studymeasuringthemagnitudeoftheBOJ'sreactiontothestockmar-
ket.
3.Models
Shouldthecentralbankreacttochangesinassetprices?Answering
thisquestionisdifficult,however,onewayistouseamacroeconomic
modeltosimulatetheeffectsofassetprices.
BernankeandGerler(1999)adoptedthestandarddynamicmodeland
incorporatedcreditchanneleffects.Theyalsousedassetpricestobey
drivenbychangesinfundamentals.Filardo(2000)usedasimulation
modeltocomputethebenefittoacentralbank,whichisequallyopposed
toinflationandoutputvariabilityandrelativelyaversetoinflation.
Mishkin(2001)usedanISrelationship,aPhillipscurve,andaTaylor
rulerelationship.Forassetpricestoaffecttherealeconomy,thesevari-
ableisaddedtothemodel.Cecchettietal.(2002)arguedthatthedis-
agreementturnslargelyonwhetheracentralbankdistinguishes
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betweenfinancialandtechnologyshocks;however,theyagreethatacen-
tralbankshouldreacttoassetprices.
Movementsinstockpricesarelikelytohaveanimpactonmonetary
policy;however,theempiricalevidenceishardtofindbecausethestock
marketrespondsendogenouslytomonetarypolicy.Allingtonand
McCombie(2005b)utilizedanidentificationtechniquedevelopedby
Rigobon(1999)toovercomethisproblem.aTheydevelopedamethodfor
solvingtheidentificationproblemthatarisesinsimultaneousequation
modelsbasedontheheteroskedasticityofstructuralshocks.Rigobonand
Sack(2003)usedtheheteroskedasticityofstockmarketshocksrelative
tomonetarypolicyshockstoaffectthecovariancebetweeninterestrates
andstockpricesthatdependontheresponsivenessoftheinterestrateto
stockprices.
Thispaper,followingAllingtonandMcCombie(2005a),structuresa
modelinthetwoequationsbelowforinterestratesandstockmarket
prices.Ifempiricalresultsarecontradictoryregardingthequestionof
whetherthecentralbanksshouldintervene,whatdoestheeconometric
evidencesayaboutwhattheyactuallydoinpractice?
4.EconometricEvidenceandFurtherAnalysis
FewstudieshaveanalyzedthereactionoftheBOJorcentralbanksto
stockprices.Theprimaryreasonisthatitisdifficulttoestimateempiri-
tallythemonetarypolicyreactionduetothesimultaneousresponseof
thestockmarkettopolicydecisions.Policyreactioncannotbeidentified
usingtraditionalapproachesforaddressingthesimultaneityproblem.
Theseapproachesincludeexclusionrestrictionsorinstrumentsthat
wouldaffectthestockmarketwithoutbeingcorrelatedwithinterestrate
movements.Thispaperinsteadusesanidentificationprocedurebasedon
theheteroskedasticityofstockmarketreturns.
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Thispapercharacterizesthedynamicinteractionbetweenthestock
marketandinterestratesusingavectorautoregression(VAR).Thedy-
namicsoftheshortterminterestratesandthestockmarketreturnsare
writtenasfollows:
i,=αS重 十 δXi十 ε 量
S,=βi、+φx,+λSぞ+η,
(1)
(2)
wherei,isthe3-monthinterbankrateands,isthedailyreturnon
TOPIX(TokyoStockExchangeMarketIndex).S,'isthedailyreturnon
U.S.stockprices(DOWJONES).Theregressionsalsoincludefivelags
ofthestockmarketreturnandtheinterestrate,whicharenotshownfor
notationalsimplicity.Thedataaredaily,andthesampleperiodisfrom
2001to2005andfrom1992to2005.In1992,thebubbleburst.Also,in
2001,thequantitativeeasingpolicywasimplemented.
Thevariablex,representsmacroeconomicshocksthatmightinfluence
stockpricesandinterestrates.VARaccountsforasmuchoftheimpact
ofmacroeconomicshocksaspossible.Tothatend,thevariablextin-
eludesthemonthlyreleasesofmajormacroeconomicvariables,including:
thecorepriceindex(CPI)andthecoreproducerpriceindex(PPI).Each:
ofthesevariablesismeasuredbythedifferencebetweenthereleased..
valueandtheexpectedvalue,andHPmethodwasusedastheexpected:'
value.Thespecificationalsoincludesacommonshocktobothequations,
z,,whichentersinthesamemannerasx.
Accordingtotheinterpretationsoffered,thepolicyresponsetosto
prices,measuredbytheparameterainequation(1)arisesstrictlyfro
theimpactofstockpricesoneconomicactivity.Theshort-terminter{給、
ratedoesnotreacttoshiftsininvestmentwillingnesstobearrisk(n
beyondtheimpactonstockpricesindeterminingmonetarypolicy.
Itisknownthatequations(1)and(2)cannotbedirectlyestimatedd
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TablelaEquationforDailyG'hangesinInterestRate(1992-2005)
Variable ImpactoflStd.Dev.ChangeT-statisticofCoefficient
GPI 1: :1
PPI 11・ 一〇.48
GDP 0.07 0.15
TOPIX 一〇.26 一1.98
Std.dev.ofdep.Var.:1.55;R2:0.98;Std.errorofestimate:0.04;D.W.:2。04
TablelbEquationforDailyChangesinInterestRate(1992-2005)
Variable ImpactoflStd.Dev.ChangeT-statisticofCoefficient
CPI 1.12 1.98
PPI 0.02 一〇.30
GDP 1 0.64
TOPIX 一〇.30 一2.53
Std.dev.ofdep.Var.:1.45;R":0.99;Std.errorofestimate:0.03;D.W.:2.03
totheendogeneityoftheregressors.Ifitisassumedthatthestockmar-
kethasnocontemporaneousresponsetotheinterestrate(/3=0),thepol-
icyreactionfunction(1)canbeestimateddirectly.Theresultsfromthat
estimationareshowninTableslaandlb.
Notethattheestimatedresponsetotheshockmarket,a,isnegative.
Themostlikelyexplanationfortheperversesignofthiscoefficientisthe
endogeneityofthestockmarketresponse.
Ageneralapproachtoaddressingthisproblemisusinginstrumental
variables.However,becausethestockpricesarelikelyinfluencedbythe
interestrateshock,itisnotavalidinstrument.Itisdifficulttoconceive
ofanyinstrumentalvariablesthatwouldaffectthestockmarketwithout
affectingthepathofinterestrates.
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Table2VarianceMatrixofReducedFormShocks
VarianceofInterest
Rateshocks
VarianceofStock
MarketShocks
Covariance
Frequency
(%)
Systema 1111: 0.5292 111': 89.2
Systemb 0.00398 2.8935 0.01982 2.9
Systemc 0.02104 5.023 0.02999
12
.21
Systemd 0.01289 0.3296 一〇.01893 6.3
Thesampleperiodisfrom1992to2005.FollowingRigobonandSack
(2003),thispaperdefinesfoursystems:oneinwhichbothinterestrate$
andstockreturnshavelowvariance,oneinwhichtheybothhighvari奪
ance,andtwoinwhichonehashighandtheotherlowvariance.Peri
ofhighvariancedefinedaswhenthe1-monthrollingvarianceofthevari
anceoftheresidualsismorethanonestandarddeviationaboveitsaver
age.ThecomputedresultsareshowninTable2.
Theresultsshowthatthecovariancebetweenthesevariablestends
fluctuatewiththemovementsintheirvariances.Theyoftenbecomepos'
tiveasthevarianceofthestockmarketincreases.Theslopeoftheread
tionfunctioncanbedeterminedfromchangesinthecovariance
monetarypolicyandassetpricesovertime.
InJapan,inflationtargetinghasbeendiscussed.Thechairmanoftl
BankofJapanhasnotadmittedyetthatitdoesandwillintroduceinf)
tiontargeting;however,thesituationnowhasbeenpartlyintrodu
Theoverallconsensusatpresentisthatassetpricesshouldnotbe㌧
cludedinthetargetpriceindex.Thisispartlybecauseoftheirvolatm柄
andlackofpredictivepower;however,thereisalsothepragmaticreal
thatthepresenttargetsareestablishedandunderstoodinsomecountry
bythepublic.Ifthereisnooverwhelmingcaseforintroducing
pricesininflationtargeting,shouldthecentralbanksreactto
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prices?Theremaybeaconflictinthepolicyresponsedemandedbya
movementinstockpricescomparedwiththatrequiredbytheoutputand
inflationcomponentsoftheTaylorrule.Somepapersinvokeanearlier
wisdomthatbyreactingtostockpricesthecentralbankswouldbestar-
ingintoamirror.Thispointshouldbealsoresearched.
5.Conclusions
Thispaperconsideredargumentsaboutwhatnoticetheconductof
monetarypolicyshouldtakeofassetbubblesandtheeconometricand
simulationevidence.TheevidenceaboutwhethertheBOJ(orcentral
banks)shouldtakenoticeofassetpriceinflationismoremixed.There-
sultsofthesimulationexercisesareinconclusiveandreflecttheexactna-
tureoftheassumptionsembeddedinthemodel.Theeconometricevidence
isnotclear-cut.However,thisworkhasfoundthatforJapan,monetary
policydoesnotreacttoassetpricechanges.Assetpriceboomsandbursts
cancauseadverseeffectsontherealeconomy,andthequestionis
whetherthecentralbankshouldattempttoprickthebubblebeforeithas
developed.Moreover,interestrateisaverybluntinstrumentbywhichto
accomplishthis.Iftheaimistopreventassetpricebubbles,othercon-
trolsmightbemoreefficient.Cyclicaloreconomicrecoveryandrecession
mayaffectstockprices.Thereissomepossibilitythatusingdailydata
couldcausealossofsucheffects.
Furtherresearchisneededinthenearfuture.Centralbanksshould
tacklethisproblem.
?
?
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Notes
Japan'scasewasin1989(itisthelastyearoftheburst).
Nevertheless,housingandstockmarketcrashestendtooverlapandwereas-
sociatedwithdownturnsintheeconomy.SeeBordoandJeanne(2002).
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However,BernankeandGerler(1995)foundthatthesupportingevidenceis
farfromrobust.
ThisestimatestheBankofEngland'smonetarypolicyresponsetoUKstock:
prices.KuriharaandNezushowedtherelationshipbetweenJapanesestock
pricesandtheBankofJapan'squantitativeeasingpolicysince2001
Equation(1)fromtheVARcanbeinterpretedasahighfrequencymonetarx
policyreactionfunction.Itismorecommontoestimatesuchreactionfunc-I
tionsusinglowerfrequencydata.Althoughothervariablessuchascompany
profits,dividends,andfutureprospectsofthestockpricesaremoreimpor
tautfactorsindeterminingstockprices,thispaperfocusesonmacro-
economicvariables.Anotherreasonisdataavailability.
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